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center of the gate. In each corner an area of about 2 sq ft remained entirely open, and along the face of the gate the surface was open for a width of 2 to 12 in.
The power required to operate this system was not over 2 kw for the seven gates. At a cost of $0.010 per kw-hr this would cost approximately $0.07 per gate per day with very slight attendance by the operating force.
The ice must be kept clear of the face of the gate, not only to permit operation but also to prevent thrust from the ice sheet against the gates. This thrust has been known to damage the gates to a considerable extent. Care should be taken not to thaw the ice away from the projecting nose of the piers, which should take the ice thrust.
Flashboards require constant attention throughout the winter. Unless the ice sheet is kept cut back from the upstream face, the thrust will cause failure. If the flashboards leak or if water is allowed to trickle over them, large accumulations on the downstream face may prevent temporary flashboards from bending over as desired or permanent flashboards from being removed. The author believes that the compressed-air installation previously described has not been used for flashboard; but it should prove equally successful for this type of crest control.
8. Controlling Devices for Reservoir Outlets. Controlling devices for reservoir outlets may be divided into two classes by the character of service required of them. The first class serves those outlets which are operated occasionally or periodically and which are ordinarily operated with the opening fully closed or fully open. The second class serves to maintain a closely regulated outflow through a restricted opening. With low heads, all types of sluice gates are used for both classes of service. For higher heads, close regulation is effected through valves designed especially for that purpose.
(a) Sluices. The performance of sluice gates is influenced by the design of the sluice as well as the design of the gate. An abrupt change in the relation of the velocity and static heads takes place where the sluice is restricted by the gate. This causes disturbances in the sluice and frequently produces negative pressures and cavitation in the sluice below the gate. Improperly shaped entrances may cause disturbances which persist through the sluice, and irregularities in the surface of the sluice or gate frame may produce harmful effects. These effects may be minimized by proper design of the water passages.
The entrance to the sluice should be shaped as nearly as possible like that of the standard orifice, and the area of the sluice should be reduced gradually between the entrance and the control. It is now generally conceded that the sluice, from the control to the outlet, should be the same section as the control. Sluices have been constructed with increasing section below the control for the purpose of regaining some of the velocity head and increasing the discharge. However, a large percentage of increase in discharge can be obtained by this means only for very low heads, and the practice is objectionable on the grounds that it increases the vacuum and hence increases the erosion.
A change of section will invariably be necessary at the control. Consequently, if the control is not placed at the extreme lower end of the sluice, the concrete below the control must be well protected by a cast iron or steel lining. The lin-